Historic,  Archive  Document 

Do  not  assume  content  reflects  current 
scientific  knowledge,  policies,  or  practices. 


Reserve 

A60.9 

H26 


UNITED  STATES 

DEPARTMENT  OF  AGRICULTURE 
LIBRARY 


The  U.  S.  Regional  Pasture  Research  Laboratory 
State  College,  Pennsylvania 
June  1,  195k 


The  U.  S.  Regional  Pasture  Research  Laboratory  was  established 
in  1936  with  Bankhead- Jones  Funds  by  officials  of  the  U.  S. 
Department  of  Agriculture  at  the  suggestion  of  the  Directors  of 
the  12  State  Agricultural  Experiment  Stations  in  the  Region.  Its 
purposes  were  (1)  to  serve  as  a focal  point  for  the  encouragement 
of  cooperative  effort  in  solving  Regional  pasture  problems  and 
(2)  to  conduct  pasture  research  of  broad  Regional  interest. 

One  of  the  initial  steps  taken  was  to  set  up  a board  of  Col- 
laborators. Each  experiment  station  director  designated  a member 
of  his  staff  who  was  appointed  a collaborator  with  the  Laboratory. 
This  group  representing  a cross  section  of  interest  in  pasture 
research  of  the  Region  has  changed  in  membership,  but  diversifica- 
tion of  subject  matter  interest  has  been  maintained.  The  original 
board  was  made  up  of  specialists  in  crops,  soils,  plant  breeding, 
physiology,  pathology,  dairy  production,  and  animal  nutrition. 

One  or  more  of  the  Collaborators  have  in  addition  been  concerned 
directly  with  the  administration  of  a state  experiment  station 
in  the  Region  either  as  director  or  assistant  director.  Thus  a 
framework  has  been  maintained  at  all  levels  of  administration  for 
cooperation  on  pasture  research  in  the  Region. 

The  Collaborators  and  other  state  experiment  station  repre- 
sentatives together  with  officials  of  the  United  States  Department 
of  Agriculture  including  members  of  the  Laboratory  staff  have 
held  11  regional  meetings  and  have  directly  sponsored  eight  other 
meetings.  Three  of  the  sponsored  meetings  were  concerned  with 
plant  breeding,  three  with  plant  climate,  one  with  soil  aspects 
of  pasture  management  and  one  with  the  critical  forage  crop  seed 
situation  that  developed  during  World  War  II.  The  early  meetings 
of  the  collaborators  were  necessarily  concerned  with  reviewing 
current  pasture  research  projects  at  the  State  Stations  and 
planning  new  ones  both  at  the  Laboratory  and  elsewhere  in  the 
Region  so  as  to  bring  about  a co-ordinated  attack  on  basic  problems. 
The  review  of  projects  and  initiation  of  desirable  shifts  in 
emphasis  have  been  continuing  functions  of  this  group.  In  addition 
special  subjects  have  been  emphasized,  for  example,  measurement 
of  results  of  pasture  experimentation,  and  physiological  approaches 
to  pasture  problems,  were  stressed  at  two  of  the  meetings. 


The  United  States  Department  cf  Agriculture,  Agriculture 
Research  Service,  and  the  twelve  Northeastern  State 
Agricultural  Experiment  Stations  Cooperating. 
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In  the  planning  stage  of  new  projects  the  Collaborators  and 
others  involved  have  made  effective  use  of  regional  committees * 
one  concerned  with  breeding,  one  with  soil  aspects  of  pasture 
management,  one  with  plant  climate  and  physiology,  and  one  with 
utilization  of  forage  crops  particularly  from  the  standpoint  of 
dairy  animals.  In  19^8  the  Directors  of  the  State  Experiment 
Stations  in  the  Region  set  up  a Forage  Crops  Technical  Committee 
to  implement  testing  of  plant  materials  on  a regional  basis. 

Tests  supported  in  part  by  Research  and  Marketing  funds  (9b3) 
were  carried  on  at  seven  locations  in  the  Region  under  the 
guidance  of  this  committee  and  with  the  cooperation  of  the  Pasture 
laboratory. 

In  addition  to  organized  meetings,  individuals  or  small 
groups  from  state  stations  in  the  Region  have  been  encouraged 
to  visit  the  Laboratory  and  Laboratory  staff  members  have  visited 
state  stations  to  foster  the  cooperation  desired. 

Seventeen  annual  reports  of  progress  on  projects  at  the 
Laboratory,  projects  between  State  Stations  and  the  Laboratory 
and  projects  carried  on  by  the  State  Stations  have  been  mimeo- 
graphed and  distributed  to  forage  crop  research  workers  in  the 
Region  and  to  a few  other  states  and  foreign  countries.  In 
addition  rather  derailed  mimeographed  reports  of  meetings  and 
conferences  already  memtioned  were  prepared  and  distributed 
to  interested  persons  within  the  Region. 

In  a sense  all  pasture  research  now  carried  on  in  the  Region 
is  cooperative  and  may  be  expected  to  result  in  the  near  future 
in  new  and  better  adapted  varieties,  in  a better  understanding  of 
grassland  management  and  in  more  effective  utilization  of  the 
crops  grown  on  grasslands.  Almost  all  projects  initiated  during 
the  last  18  years  have  been  subjected  to  some  regional  analysis 
at  the  planning  stage  of  development.  Perhaps  the  most  signifi- 
cant contribution  of  the  Laboratory  to  the  Northeastern  Region 
is  the  part  it  has  played  in  helping  to  bring  about  effective 
team  work  in  the  attack  on  pasture  problems. 

Research  at  the  Laboratory  was  organized  under  five  headings, 
cytogenetics  and  breeding,  plant  pathology,  plant  chemistry,  soils, 
and  pasture  management  including  the  physiology  of  growth  responses 
and  plant  climate.  At  first  emphasis  was  placed  almost  exclusively 
on  basic  research.  Later  and  for  various  reasons,  but  particularly 
because  of  World  War  II,  considerable  emphasis  was  placed  on 
applied  research  such  as  pasture  renovation.  After  the  War  ended 
research  at  the  Laboratory  was  reoriented  along  lines  of  more  basic 
interest.  Previous  to  the  establishment  of  the  Laboratory  little 
attention  had  been  given  in  this  Region  to  the  improvement  of 
pastures  by  breeding  superior  strains.  Now  breeding  forage  crops 
is  a major  activity  at  several  state  stations,  and  the  Laboratory 
is  devoting  relatively  more  of  its  time  to  the  discovery  of  facts 
and  plant  materials  useful  in  such  breeding  programs. 


' 
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The  scope  and  nature  of  the  research  that  has  been  carried  on 
are  indicated  by  the  titles  of  publications  originating  at  the 
Laboratory  that  are  listed  below.  Immediately  following  are  brief 
descriptions  of  current  research. 

Varietal  improvement  of  alfalfa,  Ladino  clover,  and  orchard- 
grass  is  being  conducted  in  cooperation  with  the  12  Northeastern 
States.  The  emphasis  in  this  program  is  placed  on  disease  resis- 
tance and  persistency  in  the  legumes,  and  on  date  of  maturity  and 
midsummer  production  in  orchardgrass.  Nineteen  of  the  21  clones 
that  make  up  Pilgrim  Ladino  clover  were  selected  at  the  Laboratory 
from  material  originating  in  the  Northeastern  Region.  Orchardgrass 
inbred  lines  are  being  used  to  study  the  possible  role  of  inbreeding 
in  forage  crop  improvement.  The  cytogenetic  studies  include  inter- 
generic  hybrids  between  perennial  ryegrass  and  meadow  fescue, 
interspecific  relationships  in  Dactylis , Bromus  and  Phalaris,  inheri 
tance  of  maturity  and  male -sterility  in  orchardgrass  and  leaf  color 
in  Ladino  clover. 

In  addition  to  the  study  of  cultural  and  epiphytotic  character- 
istics of  the  more  important  pathogenic  organisms  of  forage  crops, 
an  effort  is  being  made  to  determine  experimentally  the  effect  of 
disease  on  yield  and  quality.  Many  strains  of  red  clover  are 
being  setfeeheddf or  resistance  to  Sclerot inia  crown  rot  and  Fusarium 
root  rot  with  the  hope  of  finding  promising "material  for  breeding 
purposes.  Studies  are  under  way  tc  develop  resistance  in  alfalfa 
to  Pseudopeziza  medicaginis  and  Ascochyta  imperfecta,  and  to 
Sclerot inia  trifoliorum  in  Ladino  clover. 

In  the  work  on  pasture  management,  the  effects  of  climatic 
factors  on  plant  growth  are  receiving  primary  attention  with 
emphasis  on  plant  responses  to  such  environmental  factors  as 
temperature,  relative  humidity,  wind  velocity,  and  light  as  they 
occur  in  the  field  and  under  controlled  conditions.  Plant  res- 
ponses are  evaluated  in  terms  of  vegetative  growth,  flowering, 
persistence,  and  disease  injury.  Techniques  are  being  developed 
for  measuring  plant  climate  without  seriously  disturbing  vegeta- 
tion. Relationships  between  the  climate  as  determined  by  the  U. 

S.  Weather  Bureau  and  plant  climate  are  being  studied. 

Soil  investigations  are  concerned  primarily  with  moisture, 
fertility  and  pasture  management  in  relation  to  pasture  production. 
Loss  of  water  as  runoff  is  being  investigated  in  cooperation 
with  the  Pennsylvania  Station.  The  response  of  forage  crop 
species  to  soil  moisture  and  frequency  of  irrigation  is  being 
investigated  under  various  soil  conditions.  Particular  attention 
is  being  given  to  factors  affecting  persistence  of  perennial 
legumes  in  grassland. 

The  current  work  in  the  field  of  plant  chemistry  is  concerned 
with  the  identification  and  measurement  of  carbohydrates  important 
as  reserve  substances  in  grasses;  the  relation  of  reserve  substances 
to  recovery  of  grasses  following  defoliation;  the  effect  of  stage 


©f  growth  and  season  on  the  nutritive  value  of  different  grass 
species;  and  the  improvement  of  methods  of  analysis  for  the 
carbohydrate  constituents  in  grasses  and  legumes. 

In  1950  the  Board  of  Trustees  of  The  Pennsylvania  State- 
University  adopted  a plan  whereby  the  part  time  employees  of 
the  Laboratory  who  pursue  graduate  studies  are  classed  as 
graduate  assistants  in  the  University  and  as  such  are  granted 
waiver  of  fees.  Research  carried  on  at  the  Laboratory  may  be 
offered  as  thesis  material.  This  arrangement  enables  the 
Laboratory  to  attract  able  graduate  students  as  part  time 
assistants. 


PUBLICATIONS  ORIGINATING  AT  THE  PASTURE  LABORATORY 


Cytogenetics  and  Breeding 

Atwood,  S.  S.  A "one-leaved”  white  clover.  Jour.  Hered.  29:  239-214.0. 
1938. 

. Genetics  of  cross-incompatibility  among  self -incompatible 

plant s of  Trifolium  repens.  Jour.  Amer.  Soc.  Agron.  32: 

955-968 . m “ 

. Cytological  basis  for  incompatibility  in  Trifolium  repens . 

Amer.  Jour.  Bot.  28:  551-55?-  1941. 

. Controlled  self-  and  cross -pollination  of  Trifolium 

repens.  Jour.  Amer.  Soc.  Agron.  33:  538— 5U5 * 1941. 

. Oppositional  alleles  causing  cross -incompatibility  in 

Tr i £ o 1 ium  r e pe ns . Genetics  27:  333-338.  1942. 

. Genetics  of  pseudo-self -compatibility  and  its  relation  to 

cross-incompatibility  in  Trifolium  repens 0 Jour.  Agr.  Res. 

64:  699-709.  1942. 

. Genetics  of  self -compatibility  in  Trif olium  repens . Jour. 

Amer.  Soc.  Agron.  34:  353-364.  1942. 

• "Natural  crossing"  ox  white  clover  by  bees.  Jour.  Amer, 

Soc.  Agron.  35:  862-870.  1943. 

. Colchicine -induced  polyploids  in  white  clover.  Jour, 

Amer.  Soc.  Agron.  36:  173-174.  1944 » 

. The  behavior  of  oppositional  alleles  in  polyploids  of 

Trifolium  repens . Natl.  Acad.  Sci.  Proc.  30;  69-79.  1944. 

. Oppositional  alleles  in  natural  populations  of  Trifolium 

repens.  Genetics  29:  428-435.  1944. 

. The  behavior  of  the  self -compatibility  factor  and  its 

relation  to  breeding  methods  in  Trifolium  repens.  Jour.  Amer. 
Soc.  Agron.  37:  99 1-1004.  1945.  ~~ 

,and  Garber,  R.  J.  The  evaluation  of  individual  plants  of 

white  clover  for  yielding  ability  in  association  with  bluegrass. 
Jour.  Amer.  Soc.  Agron.  34:  1-6.  1942. 

and  Hill,  H.  D.  The  regularity  of  meiosis  in  microsporocytes 

of  Trifolium  repens.  Amer.  Jour.  Bot.  27:  730-735.  1940. 

and  Kreitlow,  K.  W.  Studies  of  a genetic  disease  of 
Trifolium  repens  simulating  a virosis.  Amer.  Jour.  Bot.  33: 
91-100.  19a6T 

and  Sullivan,  J.  T.  Inheritance  of  a cyanogenetic  glucoside 

and  its  hydrolyzing  enzyme  in  Trifolium  repens . Jour.  Hered. 

34:  311-320.  1943.  “ " ' 

Brittingham,  W.  H.  An  artificial  hybrid  between  two  species  of 
bluegrass,  Canada  bluegrass  ( Poa  compressa  L.)  and  Kentucky 
bluegrass  (p.  prate ns is  L. ) . Jour.  Hered.  32:  57-63.  1941. 

. Type  of  seed  formation  as  indicated  by  the  nature 

and  extent  of  variation  in  Kentucky  bluegrass,  and  its  practical 
implications.  Jour.  *igr.  Res.  67:  225-264.  1943. 

Garber,  R.  J.  Plant  breeding  in  relation  to  human  nutrition.  Science 

101:  288-293.  1945. 

and  Atwood,  S.  S.  Natural  crossing  in  sudan  grass.  Jour. 

Amer.  Soc.  Agron.  37:  365-369.  1945. 

and  Chilton,  S.  J.  P.  The  occurrence  and  inheritance  of 

certain  leaf  "spots”  in  sudan  grass.  Jour.  Amer.  Soc.  Agron . 

34:  597-606.  1942. 


, 
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Garber,  R.  J.  and  Kycrs , W.  M.  Methods  and  techniques  of  breeding 
and  maintaining  grass  strains.  Proc.  Fifth  Intern.  Grassland 
Cong.,  19.49*  Sect.  II,  9:  1-9'. 

Hanson,  A.  A.,  Garber,  R.  J„,  and  Kyers,  ¥.  M.  Yields  of  individual 
and  combined  apomictic  strains  of  Kentucky  bluegrass  ( Poa 
prat  eng  is  L, ) • Agron.  Jour.  44;  125-128.  1952. 

, Graham,  J.  H.  and  Kreitlow,  K.  W.  The  isolation  of  Ladino 

clover  plants  resistant  to  Sclerotinla  trif oliorum.  Can. 

Jour,  ^gr.  Sci.  33;  84-90.  1953 . "* 

and  Hanson,  R.  G.  Abnormal  petiole  and  petiolule  development 

in  red  clover.  Jour.  Hered,  43:  58-60.  1952. 

and  Hill,  Helen  D.  The  occurrence  of  aneuploidy  in  Pha laris 

spp.  Bui.  Torrey  Bot.  Club  80;  16-20.  1953. 

and  Hill,  Helen  D.  The  meiotic  behavior  of  hexaploid  orchard- 

grass  (Dactylis  glomerata  L. ) . Bui.  Torrey  Bot.  Club.  80: 

113-122".  19537 

, Myers,  W.  M.  and  Garber,  R.  J.  The  general  combining 

ability  of  or char dgr ass  selections  and  their  progenies. 
Agron.  Jour.  44:  84-87.  1952. 

and  Oldemeyer,  D.  L.  Staining  root-tip  smears  with  aceto- 

carmine.  Stain  Techn.  26;  241-242.  1951. 

, Sprague,  V.  G.  and  Myers,  W.  M.  Evaluation  of  Kentucky 

bluegrass  strains  grown  in  association  with  white  clover, 
ngron.  Jour.  44:  373-376.  1952. 

Hill,  H.  D.  and  Myers,  ¥.  M.  Isolation  of  diploid  and  tetraploid 
clones  from  mixoploid  plants  of  ryegrass  (Lolium  perenne  L. ) 
produced  by  treatment  of  germinating  seeds  with  colchicine. 
Jour.  Hered.  35;  359«3 6l.  1944. 

and  Myers,  W.  M.  A schedule  including  cold  treatment  to 

facilitate  somatic  chromosome  counts  in  certain  forage  grasses. 
Stain  Tochnol,  20;  89-92.  1945. 

and  Myers,  W.  M.  Chromosome  number  in  Bromus  inermis  Lcyss. 
Jour.  Amer.  Soc.  Agron.  40;  466-469.  1948. 

Knight,  ¥.  E.  Breeding  Ladino  clover  for  persistence.  Agron. 

Jour.  45:  28-31.  1953. 

. Interrelationships  of  some  morphological  and  physiological 

characteristics  of  Ladino  clover.  Agron,  Jour.  45:  197-199. 
1953. 

Myers,  W.  M.  Colchicine  induced  tetraploidy  in  perennial  ryegrass 
Lolium  perenne  L.  Jour.  Hered.  30;  499-504.  1939. 

. Genetical  'consequence  of  the  chromosomal  behavior  in 

orchardgrass,  Dactylis  glomerata  L.  Jour.  Amer.  Soc.  Agron. 

33:  893-900.  1WI7 

. Meiotic  behavior  of  Phleum  pratense,  Phleum  subul&tm,  arid 
their  hybrid.  Jour.  ;Agr.  Res.  63V  649-6,59.  194 1." 

. Variations  in  chromosomal  behavior  during  meicsis  among 

plants  of  Lolium  perenne  L.  Cytologia  11;  388-406.  1941. 

. Heritable  variations  in  seed  set  under  bag  among  plants 

of  orchardgrass,  Dactylis  glomerata  L.  Jour.  Amer • Soc. 

Agron.  31k  10u2-105TI  I9li2. 

. Analysis  of  Honher it able  variations  in  seed  set  under 
bag  among  plants  of  orchardgrass,  (Dactylis  glomerata  L. ). 

Jour.  Amer . Soc.  Agron.  34:  1114-11547  194-2 . 
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Myers,  W.  M.  Analysis  of  variance  and  covariance  of  chromosomal 
association  and  behavior  during  meiosis  in  clones  of  Dactylis 
glomerata.  Bot.  Gaz.  10U : 551-552.  1953* 

. Second  generation  progeny  tests  of  the  method  of  reproduc- 
tion in  Kentucky  blue grass,  Poa  pratensis  L.  Jour.  Amer*  Soc. 

Agron.  35:  513-519.  1953* 

. Cytological  and  genetic  analysis  of  chromosomal  association 

and  behavior  during  meiosis  in  bexaploid  timothy  ( Phleum 
pretense) . Jour.  Agr.  Res.  68:  21-33*  1955 • 

. Cytological  studies  of  a triploid  perennial  ryegrass  and 

its  progeny.  Jour.  Hered.  35:  17-23*  1955* 

. The  randomness  of  chromosome  distribution  at  anaphase  I 

in  autotriploid  Lolium  perenne  Li  Bui.  Torrey  Bot.  Club  71: 

155-151*  1955* 

. Meiosis  in  autotetraploid  Lolium  perenne  in  relation  to 

chromosomal  behavior  in  autopolyploids.  Bot.  Gaz.  106:  305- 

316.  1955* 

. Cytology  and  genetics  of  forage  grasses.  Bot.  Rev.  13? 

319-521.  1957* 

. Increased  meiotic  irregularity  and  decreased  fertility 
accompanying  inbreeding  in  Dactylis  glomerata.  Jour,  Amer. 

Soc.  Agron.  L[.0:  259-255*  1958 . 

, and  Chilton,  S.  J.  P.  Correlated  studies  of  winterhardiness 

and  rust  reaction  of  parents  and  inbred  progenies  of  orchard- 
grass  and  timothy.  Jour.  Amer.  Soc.  Agron.  33:  215-220.  1951. 

and  Garber,  R.  J.  The  evaluation  of  individual  plants  of 
pasture  grasses  in  association  with  white  clover.  Jour.  Amer. 
Soc.  Agron.  35:  7-15*  1952. 

and  Hill,  H.  D.  Studies  of  chromosomal  association  and 

behavior  and  occurrence  of  aneuploidy  in  autotetraploid  grass 
species,  orchardgrass,  tall  oat  grass,  and  crested  wheatgrass. 
Bot.  Gaz.  102:  236-255*  1950. 

and  Hill,  H.  D.  Variations  in  chromosomal  association  and 
behavior  during  meiosis  among  plants  from  open-pollinated 
populations  of  Dactylis  glomerata.  Bot.  Gaz.  105:  171-177* 
1952.  ""  ‘ 

and  Hill,  H . D.  Increased  meiotic  irregularity  accompanying 

inbreeding  in  Dactylis  glomerata  L.  Genetics  28:  383-397* 

1953*  ” ~ 

and  Hill,  H.  D.  Distribution  and  nature  of  polyploidy  in 

Festuca  elatior  L.  Bui.  Torrey  Bot.  Club .75:  99-111.  1957* 


Pathology 

Chilton,  S.  J.  P.  The  occurrence  of  Helminthosporium  turcicum  in 
the  seed  and  glumes  of  Sudan  grass!  Phyt opat h olo gy" 36 \ 33- 

53-15  1950. 

• Some  pathogenic  fungi  occurring  in  the  seed  of  red  and 

subterranean  clover.  Phytopathology  32:  738-739*  1952. 

. Variations  in  sporulation  of  different  isolates  of 

Colic totrlchum  destructivum.  Mycologia  35:  13-20.  1953. 

arid  Garber,  R.  J.  Effect  of  seed  treatment  on  stands  of 
some  forage  legumes.  Jour.  Amer.  Soc.  Agron.  33:  75-83*  195l* 
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Chilton,  S.  J.  P.,  Henson,  L.,  and  Johnson,  H-r  ¥.  Fungi  reported 
on  species  of  Me  die  ago,  Me  Pilot  us,  and  Trifolium..  U.  S. 

Dept.  Agr.  Mis’c.  Pub.  U99,  152  pp't  19U3* 

and  Wernham,  C.  C.  A simple  single-spore  isolator. 

Phytopathology  30 i 695—697 • 19^0. 

Graham,  J.  H.  Stemphylium  leaf spot  and  stem  canker  of  birdsfoot 
trefoil.  PI.  Dis.  Reptr.  35:  h&9*  1951* 

. Purple  lc-afspot  of  orchardgrass.  Phytopathology  h2: 
653-656.  1952. 

. Reaction  of  red  clover  strains  to  Stemphylium  sarcinae- 

forme,  PI.  Dis.  Reptr.  37:  95-96.  1953 • 

. A diser.se  of  birdsfoot  trefoil  caused  by  a new  species 

of  Stemphylium.  Phytopathology  1*3:  577-579.  1953. 

and  Hanson,  R.  G.  Field  inoculation  of  red  clover  with 

~~  Sclcrotinia  trifoliorum.  PI.  Dis.  Reptr.  37:  518-520.  1953. 

and  Sprague,  V.  G.  The  effects  of  controlled  periods  of 

high  and  low  humidities  on  the  development  of  purple  leaf spot 
of  orchardgrass.  Phytopathology  1*3:  6I*2-61;3.  1953. 

Kreitlow,  K.  ¥.  Sclerotium  rhizodes  on  grasses  in  Pennsylvania. 

PI.  Dis.  Reptr.  26:  36O-361.  ~19h2. 
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